Renal oxygenases: differential contribution to vasoconstriction induced by ET-1 and ANG II.
In the rat isolated perfused kidney, 5,8,11,14-eicosatetraynoic acid, an inhibitor of all pathways of arachidonic acid (AA) metabolism, diminished endothelin-1 (ET-1)- and angiotensin II (ANG II)-induced renal vasoconstriction by approximately 60-70%. We then examined the individual contribution of each oxygenase, cyclooxygenase (COX), lipoxygenase (LOX), and cytochrome P-450 (CYP) to the vasoconstrictor effects of ET-1 and ANG II. Inhibition of COX with indomethacin reduced by 30-40% the vasoconstrictor responses to ET-1 and ANG II. Inhibition of 12-LOX with baicalein and 5- and 12-LOX with 5,8,11-eicosatriynoic acid attenuated ANG II-induced renal vasoconstriction by approximately 40-60% but did not affect responses to ET-1. In contrast, 12,12-dibromododec-11-enoic acid (DBDD), an inhibitor of the CYP omega/omega 1-hydroxylase pathway, diminished ET-1-induced renal vasoconstriction by 30-40%, an effect reproduced by depletion of CYP enzymes with CoCl2. Neither DBDD nor CoCl2 affected renal vasoconstriction elicited by ANG II. ET-1 increased efflux of 19- and 20-hydroxyeicosatetraenoic acid, an effect reduced by DBDD. Thus products of the COX and CYP pathways contribute to the renal vasoconstrictor response to ET-1, whereas COX- and LOX-derived eicosanoids contribute to the response to ANG II, accounting for > or = 80% of the vasoactivity of the peptides.